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The incidence of 'conjoined' twins has been reported as being from 1 in 60,000t to 1 in 200,000. 2 There have been numerous reports of surgical separation but only about twenty sets have been separated in the neonatal period and in only six of the reported cases have both twins survived.
CASE REPORT Omphalo-pubo-perineopagus twins with a combined weight of 4.03 kg were delivered by caesarean section at 36 weeks' gestation and arrived at this hospital in good condition at five hours of age. They were joined from the umbilicus to the perineum. A common phallus with a single opening drained urine and meconium. Each baby had an imperforate anus but well-developed anal dimple and apparently normal pelvic floor. The adjacent pubic bones were palpably fused.
A renal scan demonstrated separate functioning kidneys and ureters, probable fused bladders and only limited crosscirculation. Contrast radiology showed separate small bowels joining a single large intestine which terminated in the conjoined bladders. Chest X-rays were normal and ultrasonography demonstrated normal hearts, livers and spleens, though suggested both twins had small unilateral adrenal haemorrhages.
As they were in good condition, it was decided that separation be performed as soon as possible because of incipient bowel obstruction and the risk of urinary tract infection and sepsis. 3 With early surgery, the bladder repair and manipulation of pelvic bones would also be easier. 4, 5 A meeting was held to discuss and plan the procedure. Surgery was scheduled for a Sunday, the fourth day of life. Four anaesthetists were to be directly involved while a fifth was also available. Normal neonatal preoperative preparation was undertaken. Fresh intravenous and radial arterial cannulae were inserted on the evening prior to surgery.
With a theatre temperature of 24-25 QC and an overhead heater, the babies were positioned on the operating table over a warm-water blanket with one supine and the other supported semi-prone above. The lower baby (Twin 1) was induced with warmed, humidified nitrous oxide, oxygen and halothane. The upper airway was sprayed with lignocaine and intubation performed. By then, the second baby was drowsy. The positions were reversed and Twin 2 was similarly induced and intubated ( Figure 1 ). Halothane was then withdrawn and both were given pancuronium and ventilation was controlled. Anaesthesia was maintained with nitrous oxide and oxygen, with morphine supplementation. Anaesthesia und 1t1lensive Care, Vol. 13, No. I, FebruarJ'. 1985 Both babies were ventilated through a Y-piece connection from a single modified T-piece system ( Figure 2 ). Blood gas determinations confirmed the adequacy of ventilation. To facilitate turning and aid identification, all monitoring leads and infusion lines from each baby were taped together and labelled appropriately. The babies' upper limbs, heads, upper trunks and necks were wrapped in warm velband. Following skin preparation, the lower limbs were covered with sterile velband and plastic adhesive drapes.
Cardiovascular monitoring consisted of ECG, continuous intra-arterial pressure measurement and the clinical assessment of heart sounds with oesophageal stethoscopes, peripheral pulses and skin perfusion. Estimation of blood loss was made by weighing swabs and sponges, measuring volume in suction equipment and assessing the amount on drapes. Prior to separation, it was assumed that half the loss came from each twin.
Maintenance fluids of 0.225070 saline with 10% dextrose and added calcium gluconate were administered at 5 mllkg/hr. Normal saline and warm fresh frozen plasma were given to correct third-space loss. Blood was given as necessary. We transfused 60% and 70% respectively of each twin's estimated blood volume. During a period of rapid blood loss and transfusion, both were given extra calcium when they remained hypotensive, despite apparently adequate volume replacement. Otherwise, the blood pressure remained reasonably stable throughout surgery. Serial measurements of acid-base status and regular haemoglobin estimations indicated that blood replacement was adequate.
Separation was achieved five hours after the commencement of anaesthesia. Twin 1 was assigned female gender and was also left without a large intestine. She was conveyed to an adjoining theatre where an ileostomy was fashioned and closure completed. Twin 2 retained the phallus and large intestine and had a colostomy performed. Surgery on both twins was completed about seven hours after commencement of anaesthesia.
Despite the measures taken to avoid heat loss, the babies' temperatures fell to 33 QC by the end of surgery. Full ventilation with 50% oxygen was maintained in the neonatal unit. Within two hours the temperatures had risen to acceptable levels. Some hyperglycaemia in the early postoperative period necessitated a reduction in glucose administration. Eight hours postoperatively, each was given further blood to compensate for continuing loss and to correct developing hypotension. Both were being ventilated on air within 24 hours and extubated within 40 hours. Intravenous alimentation was commenced 24 hours postoperatively and continued for 16 days.
The postoperative course was complicated only by Twin 2 undergoing laparotomy on the 12th day for small bowel obstruction due to adhesions. Anaesthesia and surgery were uncomplicated on this occasion. The babies were discharged at 6 weeks of age. Further corrective surgery is planned.
DISCUSSION
Ideally, separation of conjoined twins should be delayed until after the neonatal period. 6 For reasons stated above, it was decided to attempt early separation. The principles of safe anaesthesia for neonates are well known and we shall not discuss them further, except to point out that despite precautionary measures hypothermia remains a common problem, especially when large areas are exposed during surgery. The problems and requirements peculiar to separation of conjoined twins are outlined.
Adequate planning is essential and a preoperative meeting of the management teams is necessary. Some authors have suggested that a dress rehearsal be held. 6 -8 Two anaesthetic teams are required, each with two members. A fifth anaesthetist could act as a co-ordinator. Crowding of the operating theatre may be a problem. To reduce the number of spectators and avoid disrupting usual operating lists, it may be desirable to schedule such procedures for other than normal operating days. Separation surgery is usually prolonged, one reported case taking fifteen hours,9 of which five hours were taken for induction and the insertion of infusion and monitoring lines. These may be inserted in the neonatal unit so as to reduce anaesthesia time and allow the babies to stabilise if they become hypothermic during such interventions. The numerous lines and attachments require distinctive labelling to allow correct identification despite frequent posture changes. Position changes may result in disconnection of these lines as well as of the breathing circuits.
Due to the face-to-face position of twins joined ventrally, maintenance of clear airways with masks can be difficult during induction. Difficulty may be encountered in visualising the larynx, particularly in craniopagus and thoracopagus twins, because rotation of the head from the lateral position to facilitate intubation may distort the upper airway. One twin may have to be held suspended in the prone position to accomplish intubation in the supine twin. IO -12 Keats et al. 11 suggested that prolonged union may predispose to the development of severe cervical lordosis and receding mandibles, increasing the difficulties in intubation should separation be performed at a later age. Our patients presented no intubation problems because of the low abdominal union. Asynchronous ventilation was reported by Aird 13 and Kiesewetter. 14 This needed to be corrected in the latter case and was obviated in our patients by the use of a single anaesthetic circuit following intubation of both twins.
Significant cross-circulation can be anticipated if the liver, heart or brain is shared. In one reported case, 15 with a liver bridge, 44070 cross-circulation was demonstrable on radioisotope studies. Despite this, little cross-over drug effect was seen. However, in the case reported by Keats et al. ,11 muscle paralysis and apnoea occurred in the second twin one minute after suxamethonium was given to the first. Bloch et al. 7 observed no effect on the second twin when pancuronium was given to the first, in their case of thoracopagus with major atrial communication. In our case, cross-circulation was felt to be insignificant but during induction of the first twin, the second became drowsy. Due to the unpredictability of the cross-over effect, it is advisable to avoid muscle relaxants until after intubation of both twins.
There are numerous reports of cardiovascular collapse related to separation surgery with some episodes culminating in cardiac arrest. 6 ,7,16,17 The most common cause was inadequate blood transfusion. Assessment of individual loss is not possible prior to separation. Other groupslO, 16 that half the estimated blood loss may be assumed to come from each twin. Since separation surgery is usually accompanied by considerable blood loss, and there is a great risk of under-estimating this, direct arterial pressure monitoring is essential. Fresh blood should be used to minimise coagulation problems and fresh frozen plasma should be available. Calcium may be needed to counteract hypocalcaemia due to citrate load.
Postural change to facilitate intubation has been reported to result in severe hypotension. 10 We encountered mild hypotension during induction of the first twin, probably as a result of myocardial depression due to halothane. We conjectured, however, that there may also have been caval compression caused by the weight of the upper twin over the lower abdomen of the supine baby. In thoracopagus twins with fused pericardial sacs, manipulation of the hearts may lead to arrhythmias. i Keats et a/. II reported on the high incidence of congenital heart disease in conjoined twins and warned of the possibility of bizarre circulatory changes. In thoracopagus twins, 750/0 have serious cardiovascular anomalies. 19 Postoperative respiratory failure is a common complication of separation surgery.II,12,IS This may be due to mucous retention and atelectasis, inadequate recovery from anaesthesia or an unstable chest wall following separation of thoracopagus twins. For this reason, it is advisable to continue controlled ventilation in the early postoperative period.
Aird's report l3 of adrenal insufficiency following separation, which he attributed to the dominance of one set of adrenals, led to the use of steroid prophylaxis during the peri-operative period. 6,8,10, 11.14,20 However, Kiesewetter l4 was of the opinion that the use of steroids was a contributing factor in overwhelming sepsis leading to the deaths of both twins in his case. Despite the suggestion of a small unilateral adrenal haemorrhage in each twin, we did not provide steroid cover and no evidence of adrenal insufficiency resulted.
